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A method and apparatus in a data processing system for 
handling exceptions-generated-during-an^elcecutior^ of 
instructionsrAnexception is detectedrwhereinthe exception 
results from the execution of the instructions, wherein the 
exception has a location within the instructions. A determi- 
nation is made as to whether the exception has occurred in 
a compiled portion of the instructions. Responsive to a 
determination that the exception has occurred in a compiled 
portion of the instructions, an identification of the compiled 
portion of the instructions is added to a data structure. 
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METHOD AND APPARATUS AUTOMATIC 
SERVICE OF JIT COMPILER GENERATED 
ERRORS 

CROSS REFERENCE TO RELATED 5 
APPLICATIONS 

The present invention is related to applications entitled A 
Method And Apparatus To Coordinate And Control The 
Simultaneous Use Of Multiple Just In Time Compilers With 
A Java Virtual Machine, Ser. No. 09/204,513, now U.S. Pat. 10 
No. 6,233,735; A Method And Apparatus To Selectively 
Control Processing Of A Method In A Java Virtual Machine, 
Ser. No. 09/204,512; Method And Apparatus For Dynami- 
cally Selecting Bytecodes For Just In Time Compiling In A 
User's Environment, Ser. No. 09/204,976; A Method And 15 
Apparatus For Dynamic Selection Of Which Bytecodes 
Should Be Just In Time Compiled, Ser. No. 09/204,519; 
JIT/Compiler Java Language Extensions To Enable Field 
Performance and Serviceability, Ser. No. 09/204,968; A 
Method And Apparatus To Selectively Control Processing 20 
Of A Method In A Java Virtual Machine, Sen No. 09/204, 
975: and Method And Apparatus For Dynamic Selection Of 
Instructions For Compiling Using Tags, Ser. No. 09/204, 
516, all of which are filed even date hereof, assigned to the 
same assignee, and incorporated herein by reference. 25 

BACKGROUND OF THE INVENTION 

1, Technical Field 

The present invention relates to an improved data proj^ 3Q 
cessing system and in particular to"a~method"and "ap paratu s/ 
(for^ jcrvicing e»5eptiohs~occu rring in a data^processing 
systernTStill m!Tre~particularly, the present invention pro- 
vides <£j^ri611~and~apparatus -for- servicing"just"inrtirae23 
^oS pilcr fieneratcd errors. j~ ~~~ 35 

2. Description of Related Art 

Java is an object oriented programming language and 
environment focusing on defining data as objects and the 
methods that may be applied to those objects. Java is 
designed to solve a number of problems in modern pro- 40 
gramming practice. Java is able to support applications for 
many types of data processing systems, which may contain 
a variety of central processing units and operating systems 
architectures. To enable a Java application to execute on 
different types of data processing systems, a compiler typi- 45 
cally generates an architecture-neutral file format — the com- 
piled code is executable on many processors, given the 
presence of the Java run time system. The Java compiler 
generates bytecode instructions that are non-specific to a 
particular computer architecture. A bytecode is a machine 50 
independent code generated by the Java compiler and 
executed by a Java interpreter. A Java interpreter is a module 
that alternately decodes and executes a bytecode. The decod- 
ing of the bytecode places the instruction into an executable 
form for the computer on which the code is to be executed. 55 
Then, the instruction is executed by the computer. These 
bytecode instructions are designed to be easy to interpret on 
any machine and easily translated on the fly into native 
machine code. 

The Java virtual machine (JVM) is a virtual computer 60 
component that resides only in memory. A JVM includes 
components necessary to run a program on a computer, 
including an interpreter. The JVM allows Java programs to 
be executed on different platforms as opposed to only the 
one platform for which the code was compiled. Java pro- 65 
grams are compiled for the JVM. In this manner, Java is able 
to support applications for many types of data processing 
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systems, which may contain a variety of central processing 
units and operating systems architectures. To enable a Java 
application to execute on different types of data processing 
systems, a compiler typically generates an architecture- 
neutral file format — the compiled code is executable on 
many processors, given the presence of the Java run time 
system. The Java compiler generates bytecode instructions 
that are non-specific to a particular computer architecture. A 
bytecode is a machine independent code generated by the 
Java compiler and executed by a Java interpreter 

When extra speed in executing a Java program or applet 
is needed, a just in time (JIT) compiler may be used to 
translate bytecodes for a method or class into native machine 
instructions before executing them. Typically, this compila- 
tion only occurs once per method. Some JIT compilers may 
compile entire classes, rather than one method at a time. 

In some situations, a JIT compiler may produce invalid 
results when compiling bytecodes from a given method of a 
class into instructions or machine code for execution on the 
computer. These errors do not occur if the code is not just in 
time compiled. Typically, these errors in execution of native 
instructions occur as a result of faulty logic in the JIT 
compiler. Traditionally, this type of error may be addressed 
by changing the bytecodes to avoid the problem. In many 
cases, such a fix is not possible or reasonable. Another 
approach to this problem is to make changes to the JIT 
compiler itself. Typically, such changes may be slow or 
infrequent. A third alternative is to disable the JIT compiler, 
which may result in performance costs for methods that 
would be JITed and not cause errors or exceptions. 
Currently, a mechanism for avoiding these errors is unavail- 
able. 

Therefore, it would be advantageous to have an improved 
method and apparatus for servicing errors or exceptions 
generated by a JIT compiler. 

SUMMARY OF THE INVENTION 

The present invention provides a method and apparatus in 
a data processing system for handling exceptions generated 
during an execution of instructions. An exception is 
detected, wherein the exception results from the execution of 
the instructions, wherein the exception has a location within 
the instructions. A determination is made as to whether the 
exception has occurred in a compiled portion of the instruc- 
tions. Responsive to a determination that the exception has 
occurred in a compiled portion of the instructions, an 
identification of the compiled portion of the instructions is 
added to a data structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The novel features believed characteristic of the invention 
are set forth in the appended claims. The invention itself, 
however, as well as a preferred mode of use, further objec- 
tives and advantages thereof, will best be understood by 
reference to the following detailed description of an illus- 
trative embodiment when read in conjunction with the 
accompanying drawings, wherein: 

FIG. 1 is a block diagram of a data processing system in 
which the present invention may be implemented; 

FIG. 2 is a diagram illustrating the components used in the 
present invention in accordance with a preferred embodi- 
ment of the present invention; 

FIG. 3 is a diagram of components used to selectively 
process methods in accordance with a preferred embodiment 
of the present invention; 
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FIG. 4 is a flowchart of a process for handling exceptions 
in accordance with a preferred embodiment of the present 
invention; 

FIG. 5 is a flowchart of a process for allowing a user to 
determine corrective action in accordance with a preferred 5 
embodiment of the present invention; 

FIG. 6 is a flowchart of a process for selectively compil- 
ing methods in accordance with a preferred embodiment of 
the present invention; and 

FIG. 7 is a flowchart of the process used to provide 
notification of the occurrence of an exception in accordance 
with a preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE 

PREFERRED EMBODIMENT 15 

With reference now to FIG. 1, a block diagram of a data 
processing system in which the present invention may be 
implemented is illustrated. Data processing system 100 is an 
example of a client computer. Data processing system 100 2 o 
employs a peripheral component interconnect (PCI) local 
bus architecture. Although the depicted example employs a 
PCI bus, other bus architectures such as Micro Channel and 
Industry Standard Architecture (ISA) may be used. Proces- 
sor 102 and main memory 104 are connected to PCI local 2 s 
bus 106 through PCI bridge 108. PCI bridge 108 also may 
include an integrated memory controller and cache memory 
for processor 102. Additional connections to PCI local bus 
106 may be made through direct component interconnection 
or through add-in boards. In the depicted example, local area 30 
network (LAN) adapter 110 Small Computer System Inter- 
face (SCSI) host bus adapter 112, and expansion bus inter- 
face 114 are connected to PCI local bus 106 by direct 
component connection. In contrast, audio adapter 116, 
graphics adapter 118, and audio/video adapter (A/V) 119 are 35 
connected to PCI local bus 106 by add-in boards inserted 
into expansion slots. Expansion bus interface 114 provides 
a connection for a keyboard and mouse adapter 120, modem 
122, and additional memory 124. SCSI host bus adapter 112 
provides a connection for hard disk drive 126, tape drive 40 
128, and CD-ROM drive 130 in the depicted example. 
Typical PCI local bus implementations will support three or 
four PCI expansion slots or add-in connectors. 

An operating system runs on processor 102 and is used to 
coordinate and provide control of various components 45 
within data processing system 100 in FIG. 1. The operating 
system may be a commercially available operating system 
such as OS/2, which is available from International Business 
Machines Corporation. "OS/2" is a trademark of Interna- 
tional Business Machines Corporation. An object oriented 50 
programming system such as Java may run in conjunction 
with the operating system and provides calls to the operating 
system from Java programs or applications executing on 
data processing system 100. Instructions for the operating 
system, the object-oriented operating system, and applica- ss 
tions or programs are located on storage devices, such as 
hard disk drive 126 and may be loaded into main memory 
104 for execution by processor 102. 

Those of ordinary skill in the art will appreciate that the 
hardware in FIG. 1 may vary depending on the implemen- 60 
tation. For example, other peripheral devices, such as optical 
disk drives and the like may be used in addition to or in place 
of the hardware depicted in FIG. 1. The depicted example is 
not meant to imply architectural limitations with respect to 
the present invention. For example, the processes of the 65 
present invention may be applied to multiprocessor data 
processing system. 
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The present invention provides a method, apparatus, and 
instructions for selecting which methods are to be just in 
time compiled, also referred to as being "JITed". The 
mechanism of the present invention includes an interface 
that receives a call to just in time compile or "J IP* a method 
that is normally intended for the just in time (JIT) compiler. 
A determination is made as to whether to send the method 
to the JIT compiler. In the depicted example, the method is 
compared to a database or data structure containing infor- 
mation about methods that are known to produce invalid 
results or errors when these methods are JITed. If the method 
is to be JITed, the method is then passed by the interface on 
to the JIT compiler. Otherwise, the method might be 
returned to the interpreter in the JVM for processing. 
Alternatively, the processing of the method may be termi- 
nated. 

The present invention provides a method, apparatus, and 
instructions for servicing exceptions caused by a JIT com- 
piler. In the depicted example, the servicing is directed 
towards fatal exceptions, although the processes also could 
be applied to other exceptions and to errors. An exception is 
a problem or change in conditions that causes the micro- 
processor to stop what it is doing and handle the situation in 
a separate routine. An exception is similar to an interrupt; 
both refer the microprocessor to a separate set of instruc- 
tions. For example, an exception may occur during execu- 
tion in which instructions generated from being JITed by a 
JIT compiler results in a divide by zero or in an index being 
out of bounds. An error is a value or condition that is not 
consistent with the true, specified, or expected value or 
condition. The occurrence of an error will usually result in 
an exception. In computers, an error results when an event 
does not occur as expected or when impossible or illegal 
maneuvers are attempted. The present invention provides a 
mechanism in which exceptions generated from JITed code 
are evaluated to determine whether an indication should be 
stored, indicating that the class or method associated with 
the JITed code should not be JITed the next time that the 
class or method is executed. In addition, the present inven- 
tion also provides a mechanism to present the exception to 
the user and allow the user to enter a response or indication 
as to how the method or class should be processed the next 
time. Further, the present invention provides a mechanism 
for sending this exception information to a destination, such 
as a server is or computer maintained by the product owner 
of the code as an alert of the problem caused by JITing the 
code. 

With reference now to FIG. 2, a diagram illustrating the 
components used in the present invention is depicted in 
accordance with a preferred embodiment of the present 
invention. In the depicted example, processing unit 200 
generates an exception 202, which is passed to an exception 
handler chain 204, containing exception handlers 206-214. 
In this example, processing unit 200 may be a processor, an 
operating system, or a kernel within an operating system that 
generates exception 202, A kernel is the core of an operating 
system — the portion of the system that manages memory, 
files, and peripheral devices; maintains the time and date; 
launches applications; and allocates system resources. In 
many cases, the kernel creates exception 202 and passes it 
to the exception handler chain. The exception handlers 
within exception handler chain 204 are employed to process 
exception 202. An exception handler includes a set of 
routines used to detect or process abnormal condition pro- 
cessing. An exception handler receiving an exception will 
analyze the exception to determine whether it will process 
the exception or pass it on to another exception handler in 
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the chain. An exception handler may both process an excep- to a list or table of methods in a data structure 216, in FIG. 

tion and pass the exception on to another exception handler. 2, containing information about methods that produce 

In the depicted example, a JIT exception handler, such as JIT invalid results or errors when JITed. This data structure may 

exception handler 206 is placed at the beginning of excep- contain information for a specific JIT compiler, such as JIT 

tion handler chain 204. This placement of JIT exception 5 compiler 310. If the method is to be JITed, the method is 

handler 206 at the beginning of exception handler chain 204 theQ passed on to jit compiler 310. Otherwise, interface 306 

allows for an exception, such as exception 202 to be may place a caU to have interpreter 304 interpret the method, 

circumvented and/or recorded. The exception may be cir- Amatively, processing of the method may be terminated, 

cum vented in a number of ways. For example, in response , c ___ A a , , . 

to exception 202 being an error caused by JITing of a in u With reference next to FIG. 4, a flowchart of a process for 

method, exception handler 206 may execute the method 10 ^hug exceptions u dep.cted m accordance wnh a pre- 

using an interpreter in the JVM instead of the JITed code. f««d embodiment of the present invention The process in 

Recording of exception 202 may be made in data structure FIG. 4 is f "y a JIT exception handler to process 

216. Placement of a JIT exception handler elsewhere in exceptions. Although the depicted example is directed 

exception handler chain 204, or at the end of exception „ tow * rd f Passing of methods, classes and portions of 

handler chain 204, allows for recording of the exception, but 15 mert j 1 ods .' such " lo ?^. ^J* P rocess f d b ^ a " exce F Uon 

may not allow for circumventing the exception itself. handler m a sm " lar f ^ h '° n - ™ e P rocess ^ ms by receiving 

' ... , . _,_ , .. c . an exception (step 400). In response to receiving the 

With reference now to FIG. 3, a diagram of components .. r . ; . .. ' . . r . , .. ° 

,. , .. , ..' ..... exception, a determination is made as to whether the excep* 

used to selectively process methods are dep.cted in accor- ^ . afl im dmbax ( m) , £ 

dance with a preferred embodiment of the present invention^ 20 d ic , ed , ^ * c jon is ;, ore / in a data 

In this example, JVM 300 includes class loader 302 and * 4 u \i . . . • cir> *» o. am • 

• * * in a t * _r j - # j i tit* structure, such as data structure 216 in FIG. 2. Step 402 in 

interpreter 304. Interface 306 uses data generated by JIT tU . ' . . # . tU f - , . 

r . , j, r r, Ijr , - * c t this example, checks to see whether the exception is a fatal 

exception handler 206 from FIG. 2 as part of a process to . r . . . c . 4 , Vi™, 

, 4 r . . tU ... . u i-i u ti-t -i t exception selected for processing by the JIT exception 

determine whether a method or class should be JITed. In . ^ rt( r b f . * r t . 

. . - . , , ^ . , . handler. Of course the processes of the present invention 

particular, information in data structure 216 is used in the , , .. , t t c r tU . 

r #» j . . , A , . • « also may be applied to other types or exceptions other than 

process of determining whether a class and/or method tions 

should be JITed. As described above, data structure 216 p 

contains information generated by JIT exception handler If the exception is present in the exception database, a 
206. Similar reference numerals in different figures are used determination is then made as to whether the method was 
to identify similar elements. Also shown in FIG. 3 JIT 30 J1Ted where the exception occurred (step 404). A determi- 
compiler 310 includes a compiler unit 312. JVM 300 and JIT natioD of whether the exception occurred in a method that 
compiler 310 contain other components, which are not has been JITed ma y be made bv examining the Java stack 
shown to avoid obscuring the description of the present &ame * If lhe method was nTc6 at the location of the 
invention exception, a determination is made as to whether an iden- 
JVM 300 will start execution by invoking a method of a 35 ^ atio ° of j he method * P resen ' in the database (step 406). 
specified class. In the depicted example, this method may be " the identification is present a determination is made as to 
for example, main. The method may pass a single argument whether CODte ^ * P rcsent that P r0Vlde * a fi « l ° aV ° ld * 
in the form of an array of strings. This causes the specified reoccurrence of the exception (step 408). If content is 
class to be loaded, linked to other types that it uses, and P™- the * lhen a PP Ued or execuled < sle P 410 )" 
initialized. Reloading of a class involves finding the binary 40 ^ 001116111 ma y b \ for example, a patch containing 
form of a class or interface type with a particular name. In instructions generated by an appropriate JIT compiler m 
the depicted example the loading process is implemented by which * c exception does not occur. The patch may auto- 
class loader 302. Class loader 302 in this example includes maticall y re P lace the ^tructions causing the exception with 
a ClassLoader class, which includes methods for loading < he ncw of instructions. For example, an exception may 
new classes into the Java runtime environment. Interpreter 45 bc causcd ^ a 501 of ^ tru J? l0Ils " thc method looping in 
304 is a program that translates thc bytccodc to a native a P ath onc 10 man X ^ ™> P atcb ma y alte ^ the instru0 - 
instruction and then executes the native instructions. The l *° ns 10 loo P lnrou S h the P ath on ? '« ^^Alternatively, 
bytecode is translated into a form executable by the com- th ^ OI f nl ^ be a P al ^ t0 ** l * Gt ? ni ll J ^ piler . ° r 
puter on which the JVM is located. which the exception may be avoided when this JIT compiler 

tit* i iin * i a -i in . is used to compile the particular method or class. 

JIT compiler 310 includes a compiler unit 312 incorpo- so 
rating a compiler class, which includes methods for com- Thereafter, the exception is passed on for normal process- 
piling methods to native instructions prior to execution. In in & ( ste P 414 ) Wllh lhe P rocess terminating thereafter. The 
this example, the compilation occurs only once per method. exception may be passed to another exception handler or 
Some JIT compilers may compile entire classes, rather than simply no action may be taken when the exception is passed 
one method at a time. A specific class or method may be 55 on for hirlher nandlin S- Wiln reference again to step 408, if 
compiled by passing an instance of the method or class to a fix * not P resent > the process proceeds directly to step 414. 
compiler unit 312 in JIT compiler 310. With reference again to step 406, if the method is not 

Interface 306 receives the call or passing of the method present in the database, the method is added to the exception 

destined for JIT compiler 310. Interface 306 may receive or database (step 412). Thereafter, the exception proceeds to 

intercept the method being passed to compiler 310 by 60 ste P 414 as described above with the process terminating 

registering itself as a JIT compiler that is to receive the thereafter. In addition, an identification of the method's class 

method in place of JIT compiler 310. The method is received als o may be added to the database. Alternatively, an iden- 

from JVM 300 by interface 306 through a compile class API tification of the method and the class for the method may be 

invoked by interpreter 304 in JVM 300. Interface 306 takes adde d to the exception database. 

the method information received from class loader 302 and 65 With reference now to FIG. 5, a flowchart of a process for 

determines whether not to JIT compile the method. This allowing a user to determine corrective action is depicted in 

determination may be made by comparing the method name accordance with a preferred embodiment of the present 
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invention. This process allows a user to select the corrective 
action that is to be taken when an exception occurs in JITed 
code. This process may be initiated when step 404 in FIG. 
4 occurs in place of step 406. The process begins in response 
to a determination that the method is JITed in the location of 5 
the exception by determining whether a graphical user 
interface (GUI) is to be displayed to the user (step 500). If 
a GUI is to be displayed, the GUI is then displayed on a 
screen to the user (step 502). The GUI in this example may 
display an exception that has occurred and provide graphical l0 
indications of corrective actions that the user may take. For 
example, the GUI may provide choices to allow a user to 
have the code to be executed interpretive ly by an interpreter, 
allow selection of another JIT compiler to JIT compile the 
code, or allow the failure to occur. Through these selections 15 
of corrective actions, exceptions may be avoided without 
replacing the JIT compiler or the Java code. User input may 
then be received for the corrective action (step 504). If in 
step 500, the GUI is not to be displayed, user input, in step 
504 also may be received but through another interface, such 2Q 
as a command line interface. Thereafter, the corrective 
action selected by the user is identified (step 506) with the 
corrective action then being stored in the exception database 
for later use in processing the exception (step 508) with the 
process terminating thereafter. 25 

Turning now to FIG. 6, a flowchart of a process for 
selectively compiling methods is depicted in accordance 
with a preferred embodiment of the present invention. The 
process in FIG. 6 is used in an interface, such as interface 
306 in FIG. 3 to selectively JIT compile methods based on 30 
previously encountered exceptions. The process begins by 
intercepting a call to compile a method (step 600). After a 
call has been intercepted, a search is made in the exception 
database for the method (step 602). Next, a determination is 
made as to whether the method has previously generated a 35 
fatal exception (step 604). If the method has previously 
generated a fatal exception, the method is then processed 
using the corrective action found in the exception database 
for the method (step 606) with the process terminating 
thereafter. This corrective action may lake the form of 40 
executing the method by sending it to the interpreter in the 
JVM. Alternatively, the corrective action may result in the 
method being JITed using a different JIT compiler, or the 
corrective action may result in allowing the fatal action to 
occur. 45 

With reference again to step 604, if the method has not 
generated a fatal exception previously, the method is com- 
piled by sending the method to the JIT compiler (step 608) 
with the process terminating thereafter. The process in FIG. 
6 also may be applied to an entire class or to portions of a 50 
method, such as, for example, bytecodes forming a loop in 
a method. 

Turning now to FIG. 7, a flowchart of the process used to 
provide notification of the occurrence of an exception is 
depicted in accordance with a preferred embodiment of the 55 
present invention. The process begins by sending a notifi- 
cation that an exception has occurred in the Java program to 
a service coordinator or site (step 700). In many cases the 
Java program is an applet and the notification will be 
returned to the particular coordinator or site from which the 60 
applet originated or was generated. Thereafter, a determi- 
nation is made as to whether a user preference has been set 
for additional notification (step 702). If a user preference has 
been set, the notification is then sent to an entity specified by 
the user preference (step 704) with the process terminating 65 
thereafter. If a user preference has not been set, the process 
terminates with no additional logging of the exception. The 
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sending of the notification in the process described in FIG. 
7 may be performed using different mechanisms. For 
example, if the method or class was received using a fully 
cafficnated class file (FCCF), the FCCF may contain infor- 
mation registering a location to which the exception should 
be sent upon the occurrence of an exception involving the 
particular method or class. More information on FCCFs and 
their use may be found in a patent application entitled 
Method and Apparatus for Optimizing Execution of Java 
Programs, Ser. No. 09/126,282, filed on Jul. 30, 1998. 
Alternatively, the notification could be to an error log 
located locally or on a remote computer. The notification 
may be sent to the domain registered for the program or to 
a user preference defined administrator. 

It is important to note that while the present invention has 
been described in the context of a fully functioning data 
processing system, those of ordinary skill in the art will 
appreciate that the processes of the present invention are 
capable of being distributed in the form of a computer 
readable medium of instructions and a variety of forms and 
that the present invention applies equally regardless of the 
particular type of signal bearing media actually used to carry 
out the distribution. Examples of computer readable media 
include recordable-type media such a floppy disc, a hard 
disk drive, a RAM, and CD-ROMs and transmission -type 
media is such as digital and analog communications links. 

The description of the present invention has been pre- 
sented for purposes of illustration and description, but is not 
intended to be exhaustive or limited to the invention in the 
form disclosed. Many modifications and variations will be 
apparent to those of ordinary skill in the art. For example, 
although the depicted embodiment is directed towards pro- 
cessing bytecodes in Java, the processes of the present 
invention may be applied to other programming languages 
and environments that process instructions, which are non- 
specific to a computer on which the instructions are to be 
executed. In such a case, a virtual machine on the computer 
may interpret the instructions or send the instructions to a 
compiler to generate code suitable for execution by the 
computer on which the virtual machine is located. The 
embodiment was chosen and described in order to best 
explain the principles of the invention, the practical 
application, and to enable others of ordinary skill in the art 
to understand the invention for various embodiments with 
various modifications as are suited to the particular use 
contemplated. 

What is claimed is: 

1. A method in a data processing system for handling 
exceptions generated during an execution of instructions, the 
method comprising: 

detecting an exception resulting from the execution of the 
instructions, wherein the exception has a location 
within the instructions; 

determining whether the exception has occurred in a 
compiled portion of the instructions; and 

responsive to a determination that the exception has 
occurred in a compiled portion of the instructions, 
adding an identification of the compiled portion of the 
instructions to a data structure. 

2. The method of claim 1 further comprising: 
receiving a call to compile a set of instructions; 
determining whether the set of instructions corresponds to 

an identification within the data structure; and 
responsive to an identification of the set of instructions 
present within the data structure, executing the instruc- 
tions without compiling the set of instructions. 
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3. The method of claim 1 further comprising: 
determining whether the exception has previously 

occurred for the compiled portion of the instructions; 
and 

responsive to a previous occurrence of the exception, 5 
sending a notification of the exception to an entity. 

4. The method of claim l f wherein the instructions are an 
applet. 

5. The method of claim 1, wherein the instructions are 
bytecodes. 10 

6. The method of claim 1, wherein the exception is caused 
by an error. 

7. A method in a data processing system for handling the 
execution of a set of bytecodes, the method comprising: 

detecting the exception, wherein the exception occurred is 
in a location within the set of bytecodes; 

determining whether the bytecodes are just in time com- 
piled at the location; and 

responsive to a determination that the bytecodes are just 
in time compiled at the location, adding an identifica- 20 
tion of the bytecodes at the location to a data structure. 

8. The method of claim 7, wherein the bytecodes form a 
method. 

9. The method of claim 7, wherein the bytecodes are part 

of a class, 25 

10. The method of claim 7, wherein the data processing 
system includes an interpreter and further comprising: 

receiving a plurality of bytecodes for just in time compi- 
lation; 

determining whether an identification of the plurality of 30 
bytecodes is present in the data structure; and 

responsive to an identification of the plurality of byte- 
codes being present in the data structure, sending the 
plurality of bytecodes to the interpreter. 

11. The method of claim 7, wherein the identification of 
the bytecodes includes an identification of a just in time 
compiler that compiled the bytecodes and wherein the data 
processing system includes a plurality of just in time com- 
pilers in addition to the just in time compiler and further 
comprising: 

receiving a plurality of bytecodes for just in time compi- 
lation by a just in time compiler within the plurality of 
just in time compilers; 

determining whether an identification of the plurality of 4S 
bytecodes is present in the data structure; and 

responsive to an identification of the plurality of byte- 
codes being present in the data structure, sending the 
plurality of bytecodes to the interpreter. 

12. The method of claim 7, wherein the step of adding an 50 
identification occurs if the identification is absent from the 
data structure. 

13. The method of claim 12, further comprising: 
responsive to a determination that the identification is 

present in the data structure, 55 
determining whether content is present to prevent the 
reoccurrence of the exception. 

14. The method of claim 13, wherein the content is an 
identification of an alternate just in time compiler. 

15. The method of claim 13, wherein the content is a 60 
replacement set of bytecodes for the set of bytecodes. 

16. The method of claim 15, wherein the content replaces 
the set of bytecodes with the replacement set of bytecodes to 
avoid a reoccurrence of the exception. 

17. A data processing system for handling exceptions 65 
generated during an execution of instructions, the data 
processing system comprising: 



40 



detecting means for detecting an exception resulting from 

the execution of the instructions, wherein the exception 

has a location within the instructions; 
determining means for determining whether the exception 

has occurred in a compiled portion of the instructions; 

and 

adding means, responsive to a determination that the 
exception has occurred in a compiled portion of the 
instructions, for adding an identification of the com- 
piled portion of the instructions to a data structure. 

18. The data processing system of claim 17 further 
comprising: 

receiving means for receiving a call to compile a set of 
instructions; 

determining means for determining whether the set of 
instructions corresponds to an identification within the 
data structure; and 

executing means, responsive to an identification of the set 
of instructions present within the data structure, for 
executing the instructions without compiling the set of 
instructions. 

19. The data processing system of claim 17 further 
comprising: 

determining means for determining whether the exception 

has previously occurred for the compiled portion of the 

instructions; and 
sending means, responsive to a previous occurrence of the 

exception, for sending a notification of the exception to 

an entity. 

20. The data processing system of claim 17, wherein the 
instructions are an applet. 

21. The data processing system of claim 17, wherein the 
instructions are bytecodes. 

22. The data processing system of claim 17, wherein the 
exception is caused by an error. 

23. A data processing system for handling the execution 
of a set of bytecodes, the method comprising: 

detecting means for detecting the exception, wherein the 
exception occurred in a location within the set of 
bytecodes; 

determining means for determining whether the byte- 
codes are just in time compiled at the location; and 

adding means, responsive to a determination that the 
bytecodes are just in time compiled at the location, for 
adding an identification of the bytecodes at the location 
to a data structure. 

24. The data processing system of claim 23, wherein the 
bytecodes form a method. 

25. The data processing system of claim 23, wherein the 
bytecodes are part of a class. 

26. The data processing system of claim 23, wherein the 
data processing system includes an interpreter and further 
comprising: 

receiving means for receiving a plurality of bytecodes for 
just in time compilation; 

determining means for determining whether an identifi- 
cation of the plurality of bytecodes is present in the data 
structure; and 

sending means, responsive to an identification of the 
plurality of bytecodes being present in the data 
structure, for sending the plurality of bytecodes to the 
interpreter. 

27. The data processing system of claim 23, wherein the 
identification of the bytecodes includes an identification of 
a just in time compiler that compiles the bytecodes and 
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wherein the data processing system includes a plurality of 
just in time compilers in addition to the just in time compiler 
and further comprising: 

receiving means for receiving a plurality of bytccodes for 
just in time compilation by a just in time compiler 5 
within the plurality of just in time compilers; 
determining means for determining whether an identifi- 
cation of the plurality of bytecodes is present in the data 
structure; and 

10 

sending means, responsive to an identification of the 
plurality of bytecodes being present in the data 
structure, for sending the plurality of bytecodes to the 
interpreter. 

28. The data processing system of claim 23, wherein the ]5 
step of adding an identification occurs if the identification is 
absent from the data structure. 

29. The data processing system of claim 28 further 
comprising: 

determining means, responsive to a determination that the 2 rj 
identification is present in the data structure, for deter- 
mining whether content is present to prevent the reoc- 
currence of the exception. 

30. The data processing system of claim 29, wherein the 
content is an identification of an alternate just in time 2 s 
compiler. 

31. r I lie data processing system of claim 29, wherein the 
content is a replacement set of bytecodes for the set of 
bytecodes. 

32. The data processing system of claim 31, wherein the 30 
content replaces the set of bytecodes with the replacement 
set of bytecodes to avoid a reoccurrence of the exception. 

33. A compute r pro gram product in a computer readable 
medium for handling exceptions generated during an execu- 
tion of instructions, the computer program product compris- 
ing: 
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first instructions for detecting an exception resulting from 

the execution of the instructions, wherein the exception 

has a location within the instructions; 
second instructions for determining whether the exception 

has occurred in a compiled portion of the instructions; 

and 

third instructions, responsive to a determination that the 
exception has occurred in a compiled portion of the 
instructions, for adding an identification of the com- 
piled portion of the instructions to a data structure. 

34. The computer program product of claim 33 further 
comprising: 

fourth instructions for receiving a call to compile a set of 
instructions; 

fifth instructions for determining within the set of instruc- 
tions corresponds to an identification within the data 
structure, and 

sixth instructions, responsive to an identification of the set 
of instructions is present within the data, for executing 
the instructions without compiling the set of instruc- 
tions. 

35. A computer program product in a computer readable 
medium for handling an execution of a set of bytecodes, the 
computer program product comprising: 

first instructions for detecting the exception, wherein the 
exception occurred in a location within the set of 
bytecodes; 

second instructions for determining whether the byte- 
codes are just in time compiled at the location; and 

third instructions, responsive to a determination that the 
bytecodes are just in time compiled at the location, for 
adding an identification of the bytecodes at the location 
to the data structure. 

***** 
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